Purpose. To compare concurrent criterion validity of the Self-Reported Fitness (SRFit) Survey, a new fitness measure, between black and white race, gender, and health literacy groups.
INTRODUCTION
Over the past several decades, physical activity and fitness have been shown to be crucial to maintaining health and avoiding or delaying chronic illness. [1] [2] [3] [4] As part of broader efforts to assess individual risk or monitor population health, self-report physical activity and fitness surveys have been developed and validated. [5] [6] [7] [8] [9] [10] These surveys have often proven to be useful for surveillance, research, or clinical purposes. 11 The extent to which these surveys are beneficial depends in part, however, on their validity in groups that suffer the most from fitness-related illnesses-certain minorities and people with lower health literacy, for example. [12] [13] [14] [15] Physical fitness is a well-documented determinant of health and longevity. Higher levels of physical fitness have been associated with decreased risks of cardiovascular disease and mortality. 4, 16 In addition, to addressing chronic illness risk, physical fitness delays functional decline and disability onset while increasing one's ability to perform activities of daily living and maintain overall independence. 17, 18 Morey et al. 19 propose a theoretical model that suggests that disability onset is influenced by functional status, which is directly influenced by individual health-related fitness domains. Gabriel et al. 20 present a conceptual framework wherein physical activity behaviors (e.g., leisure time, occupational, and transportation activities) directly influence health-related physical fitness. Evidence-based community assessments can inform the allocation of public health funds. 21 Identifying the role of specific physical fitness domains in overall health could support allocation of resources toward improving community health outcomes. Detecting levels of physical fitness in specific domains could lead to policy efforts and resources toward improving those domains.
There are five health-related fitness domains, including muscular strength, muscular endurance, cardiorespiratory endurance, flexibility, and body composition (BC). 22 Physical activity is important in preventing illness and disability primarily because of its influence on physical fitness. Existing physical activity surveys do not capture activities in every fitness domain and typically not in more than one. Performance-based fitness assessments require trained staff, space, and staff time. For these reasons, fitness assessments are uncommon in primary care clinics or population surveillance and are even performed on a limited basis in fitness centers. 23, 24 A valid fitness survey could lead to more domain-specific recommendations than those currently derived from physical activity surveys and would overcome some of the limitations of performance-based assessments. [25] [26] [27] Existing survey measures of physical fitness are very few and incomplete. Accordingly, we developed and validated a self-reported fitness measure (the Self-Reported Fitness [SRFit, pronounced ''senior fit''] survey) that, to our knowledge, is the only tool that evaluates all five health-related fitness domains. 9, 22, 25 As noted above, a survey instrument will ideally be valid across many demographic subgroups. It is possible and perhaps likely that the accuracy of self-reported physical fitness varies by gender or race, for example. 28 Several studies have found gender differences in the accuracy of self-reported height and weight. 29, 30 Other studies have shown differences in reporting by race 28, 30 and health literacy. 31, 32 To continue development of the SRFit instrument, in the present study we compare concurrent criterion validity of the SRFit survey across gender, race, and health literacy levels. Our sample is made up of middle-to olderaged adults recruited from a community health center (CHC) that is part of an urban safety net health system. Evidence of differential validity will indicate that improvements to the survey are needed or that survey items must be tailored to improve validity in certain subgroups. Evidence of equivalence will further justify the broad use of the fitness survey.
METHODS

Recruitment and Participant Characteristics
This cross-sectional study was approved by the Indiana University (IU) Institutional Review Board. Participant recruitment occurred at Midwestern, urban CHCs. The IU Research Network (ResNet) recruiters who worked in the CHCs invited participants to join the study. Using the health system's electronic medical records system, Re-sNet research assistants (RAs) were provided with a race-gender-stratified list of potentially eligible patients and the date and time of an upcoming CHC visit. Those patients who kept their CHC visit appointment were approached by the RA. ResNet RAs approached patients until 25 black male, 25 white male, 25 black female, and 25 white female participants were recruited. Because recruitment occurred at three CHCs, one additional white male was recruited before the staff realized that the goal for the white male sample had been met. The recruitment rate was between 60% and 65% among the groups. A commercial fitness center located less than 2 miles from all CHCs served as the testing site where eligibility was confirmed and informed consent was obtained. Participants who completed the surveys and physical tests received a $50 cash incentive.
Participants were deemed eligible if they self-reported being able to (1) walk without assistance, (2) independently move from standing to sitting on a chair and back up, (3) move elbow and wrist joints within a normal range of motion, (4) speak English, and (5) access and use a telephone. Participants were excluded if (1) they made five or more errors on the Short-Portable Mental Status Questionnaire, indicating moderate to severe cognitive impairment 33 ; and/or (2) their primary care physician refused permission to enroll in the study because of terminal illness (not expected to live beyond 1 year) and/or American College of Sports Medicine absolute contraindications to exercise (e.g., class D: unstable disease with activity restriction). 34 Gender, Race, and Health Literacy
After participant eligibility was confirmed and consent was obtained, participants completed a demographic survey in which they reported the gender and race to which they most closely self-identified. Response options included white, black or African-American, Asian, native Hawaiian or other Pacific Islander, American Indian or Alaskan native, other, don't know, and refused. In order to determine health literacy, participants were asked to pronounce items from the Rapid Estimate of Adult Literacy in Medicine (REALM-R) tool, which is an eight-item instrument used to screen participants for potential health literacy problems. A score of 6 or less on the REALM-R indicated low health literacy and a score greater than 6 indicated acceptable health literacy. 35 
Survey and Physical Test
To evaluate self-reported fitness, we used the SRFit survey, which took less than 10 minutes to complete. Each SRFit survey item described a movement performed during the previously validated Rikli and Jones Senior Fitness Test battery of physical tests. 36 Percentage body fat and body mass index (BMI) were also evaluated by the SRFit survey. The 22-item survey assessed the participant's self-reported upper-body strength and endurance (UBS; three items), lower-body strength and endurance (LBS; three items), upperbody flexibility (UBF; six items), lowerbody flexibility (LBF; four items), cardiovascular fitness (CVF; three items), and BC (three items). The possible summary score ranges for each domain were UBS, 0-15; LBS, 0-15; UBF, 0-30; LBF, 0-20; CVF, 0-15; and BC, 0-15. A higher score indicated a higher level of fitness. For example, one item asked, ''How hard is it for you to move from a standing position to a seated position on the middle of a hard surface chair without using your arms?'' For items that inquired about difficulty level, the response options were ''not hard at all,'' ''somewhat hard,'' ''hard,'' ''very hard,'' ''can't do For individual use only. Duplication or distribution prohibited by law. it,'' or ''don't know.'' Another item asked, ''How many times do you think you can move from a seated to a standing position without using your arms in 30 seconds (or half of a minute)?'' For this item, the possible responses were ''18 or more,'' ''12 to 17.5'', ''8 to 11.5'', ''4 to 7.5'', ''can't do it,'' or ''don't know.'' Half scores were possible. For example, a participant could have reported a score of 11.5 if he thought he could move from a standing to a seated position 11 times but could not return to a standing position the 12th time in a 30-second time frame. The response ''18 or more,'' received a score of five, each subsequent item score declined by one point, and ''don't know'' received a score of zero. Details of the development and scoring of the 22-item SRFit survey can be found elsewhere. 9 Following consent and survey completion, in the same private, quiet room, the participant remained silent and seated for an additional 5 minutes. Next, resting heart rate and resting blood pressure were measured using an A&D UA-767 Digital Blood Pressure Monitor and LifeSource large or regular adult automated blood pressure cuff (A&D Medical, San Jose, California). The manometer was checked to insure calibration prior to use. Participant height was measured using a wallmounted stadiometer (Seca, Birmingham, United Kingdom). Weight and BC were measured using the BodPod scale and air displacement plethysmography system (Life Measurement Inc., Concord, California). The Bod-Pod was calibrated each morning before any testing occurred that day. The BodPod scale was calibrated weekly. Gas exchange was not measured; instead, lung volume was estimated by the BodPod. The Siri and Brozek 37 body density formula was used for white participants and the Schutte 38 body density formula was used for African American participants.
We then measured physical fitness across all health-related fitness domains using the Senior Fitness Test as the gold standard test for this study. The Senior Fitness Test has established validity and reliability and has been used to assess fitness among thousands of older adults. 39 In this battery of physical tests, UBS was evaluated using the arm curl test. Participants were asked to use their dominant arm and complete as many arm curls as possible in 30 seconds. Men used an 8-lb dumbbell and women used a 6-lb dumbbell. LBS was measured using the chair stand test. Participants were asked to sit on a hard-surfaced chair and return to standing without using their arms or other items for assistance for as many times as possible in 30 seconds. UBF was evaluated using the back scratch test. The score represented one's ability to reach over and under opposite shoulders and touch or overlap the fingers of opposite hand (a negative number was the distance between fingers and a positive number was the amount fingers overlapped). LBF was evaluated using the chair sit and reach test. The score was the distance one could bend at the waist and reach the fingers down one leg (a negative number was the distance between the middle fingers and the toes and a positive number was the distance the fingers exceeded the toes). CVF was evaluated using the summary estimate of the distance walked (meters) during the 6-minute walk test. Participants were asked to walk as far and as fast as they could in 6 minutes. Participants walked on a flat, rubberized, indoor track. Participants performed most tests one time (UBF and LBF tests had two trials and the better of the two scores was used). The physical measures took approximately 30 minutes to complete. 39 All tests were completed in the fitness center assessment room and on the indoor track. Complete details of the physical tests are reported elsewhere. 9 
Analyses
All data were analyzed using SAS/ STATt 9.2 User's Guide (2008; SAS Table 1 Race-Specific Means and Standard Deviations for Physical Test and Self-Report 
RESULTS
Demographic data, heart rate, blood pressure, and REALM-R comparisons between blacks and whites are presented in Table 1 and between males and females in Table 2 . Mean (SD) age was 54.35 (8.07) and mean (SD) years of education was 12.13 (2.49). Race and gender comparisons indicated no differences in age and years of education. No participants demonstrated severe arterial hypertension (e.g., a systolic blood pressure .200 mm Hg and/or a diastolic blood pressure .110 mm Hg) 40 and all were able to safely participate in exercise testing. REALM-R scores were higher for white compared to black (p , .01) and for female compared to male participants (p , .05). There were no significant differences in self-report or physical measures when blacks and whites were compared (Table 1 ).
There were several differences when SRFit survey scores of males and females were compared ( Table 2) . Males reported higher scores for UBS (p , .01), LBS (p , .01), LBF (p , .01), and CVF (p , .001). Males also reported lower scores for BC (p , .01). There also were several differences when physical fitness measures of males and females were compared. Males demonstrated greater UBS (p , .001), LBS (p , .01), and CVF (p , .01). Females had lower systolic (p , .01) and diastolic blood pressures (p , .01) and demonstrated better UBF (p , .05). Males had a lower percentage body fat (p , .001).
Physical test and self-report comparisons between individuals with acceptable health literacy (REALM-R . 6, N ¼ 45), and those with low health literacy (REALM-R 6, N ¼ 54) are presented in Table 3 . The acceptable health literacy group had more years of education (p , .001) and a lower resting heart rate (p , .05). The low health literacy group had better upper body flexibility (p , .05). Table 4 shows Pearson (Spearman) correlations between the SRFit categorical and Senior Fitness Test continuous variables for males, females, blacks, whites, low health literacy, and acceptable health literacy subgroups.
All SRFit and Senior Fitness Test associations were moderate to very strong; 41, 42 most notably, SRFit BC summary scores and measured percentage body fat correlations ranged from .68 (.70) to .79 (.77) and SRFit BC summary scores and BMI correlations ranged from .72 (.80) to .79 (.85).
DISCUSSION
This is one of the few studies to compare fitness measures between black and white races, male and female genders, and high and low health literacy subgroups. Our findings were generally consistent with results reported in those few prior studies (e.g., males were stronger than females, females were more flexible than males, and men had less body fat than women). [43] [44] [45] [46] To our knowledge, the SRFit survey is the first survey instru- For individual use only. Duplication or distribution prohibited by law.
ment that captures health-related fitness across all physical fitness domains. Self-report data from the SRFit survey were generally consistent with the physical test results. In the current study we also evaluated whether SRFit concurrent criterion validity was maintained when race, gender, and health literacy were compared in patients from a CHC. The validity of such measures within groups at higher risk of fitness-related illness is particularly critical to assessing the clinical, scientific, and public health value of these instruments. Study results demonstrate evidence of validity in self-reported physical fitness for each of the sub-groups. This supports the usefulness of the SRFit survey among diverse groups. Blacks, whites, males, and females had correlations that were generally similar in both self-reported and measured fitness. Also, correlations between the SRFit survey and the Senior Fitness Test did not differ greatly between low and acceptable health literacy groups. Of the 84 correlations between the physical test and selfreport measures, all associations were moderate to very strong. 41, 42 Among all groups, the strongest correlations occurred within the BC and BMI measures. These findings are inconsistent with previous literature that indicates weight misperception and bias in self-reported height and weight are common and vary across subgroups. 29, 30 The SRFit survey queries responders to estimate body fat percentage and BMI but does not specifically ask them to report their height or weight. It is possible that individuals are more willing or better able to accurately report body fat percentage and BMI because there are less salient social norms about general physical fitness than about weight. Also, SRFit offers multiple response options with descriptions, which may improve the responder's reporting accuracy.
The sample includes participants from a single, large, urban location in the United States who are similar in terms of age, education, and physical fitness level. Participants also reported English as their primary language. It is unknown whether SRFit is appropriate for individuals who represent other races (other than black or white) or For individual use only. Duplication or distribution prohibited by law. different age groups, have greater or lesser physical capabilities, or reside outside of U.S. urban areas. The survey was delivered in a fitness center by trained research personnel. Either could have influenced responses. The usefulness of this survey is limited to black and white adults who are 40 years of age and older. The SRFit survey presently cannot be generalized to other race or age groups. The value of the survey when delivered among different populations, in a different location, self-administered, or not delivered in person is unknown. Lastly, there were 25 participants in each subgroup, except white men, which had 26 participants. This is a relatively small sample size, and larger samples that allow further evaluation among these and other subgroups will be necessary to establish broad validity. The need for standardized measurement methodologies to evaluate physical activity and physical fitness data in order to identify factors related to chronic disease outcomes among population subgroups is supported. In fact, a panel of content experts recently recommended a combination of valid and reliable physical activity surveys and physical fitness measures that could be used in order to compare data across research studies completed by scientists from a variety of disciplines. They suggest doing so would both improve the statistical power needed to make such comparisons and potentially address unanswered scientific questions related to physical activity, physical fitness, and their influences on health and disease status. 27 Further validation of the SRFit survey could provide an effective way of identifying groups at high risk of low physical fitness, which is critical to improving the efficiency of health promotion efforts. SRFit survey use would not be limited to physicians. Other health care providers could use SRFit to deliver tailored education and behavior recommendations. The practicality of SRFit could also make the survey particularly valuable to mail, telephone, and Internet-based population surveillance and interventions. The health monitoring of large groups requires the use of self-report measures because they are less expensive and can be widely distributed. The value of a survey depends, of course, not just on its ease of use but also on its validity, including validity in key subgroups.
The small sample size of the current study prevented more sophisticated analytic approaches to assessing sensitivity, specificity, and differential validity. Future studies will expand on the current work with larger samples. Future work also will involve a Spanish translation of SRFit and establishment of validity and reliability in both English-and Spanish-speaking Latino men and women. To further examine SRFit's usefulness, we will test the survey's specificity, sensitivity, predictive validity, and sensitivity to change. Lastly, if SRFit is to be used in population-based research, we acknowledge the need for a fitness survey that is shorter and can be used for all adults. We will create a SRFit Short Form and test the survey's accuracy with adults aged 18 and older. Although SRFit findings are preliminary, they also are quite promising. This early SRFit evaluation demonstrates general concurrent criterion validity and could be helpful in identifying fitness levels in black and white men and women with low to acceptable health literacy. 9, 25 
SO WHAT? Implications for Health Promotion Practitioners and Researchers
What is already known on this topic?
Physical fitness is one of few known modifiable paths to healthy aging, and has been shown to lead to a compression of morbidity, improved physical function, and disability prevention. For decades, developing measures to assess fitness has been a priority of healthrelated organizations such as the National Heart, Lung, and Blood Institute. The potential of implementing fitness measures on a large scale could be meaningful to research, population surveillance, and health care. For example, randomized trials oriented to health promotion and disease prevention could consider using a fitness survey as either a process measure or secondary outcome. In the primary care setting, a fitness survey would allow the physician or other health care provider to give patients tailored information regarding fitness. In population health assessments, a fitness survey instrument would provide increased specificity regarding health disparities between groups and allow surveillance of fitness over time.
What does this article add?
Despite its critical role to physical health, physical fitness measurement remains expensive and time consuming. Accessing the expertise, space, and/or equipment needed to perform fitness tests is difficult. The Self-Reported Fitness (SRFit) survey measures physical fitness across all health-related fitness domains in adults age 40 or older, requires 10 minutes or less to complete, and initially shows construct validity in reference to surveys of theoretically related measures and good internal consistency and concurrent validity in reference to all fitness measures and across black and white race, gender, and health literacy subgroups. What are the implications for health promotion practice or research?
This simple and inexpensive alternative physical fitness measure could be used in clinical settings to inform clinicians about their patients' fitness status before fitness declines negatively impact physical function or general health. In research, the SRFit survey could be a useful alternative when time, space, expertise, or funding is not adequate to facilitate physical testing. In the health/fitness setting, the survey could be used as a screener to inform the health/fitness professional about the client's baseline fitness information prior to a fitness assessment or exercise training program. The SRFit survey could be a useful tool to inform physical activity counseling and interventions and to delay functional decline. For individual use only. Duplication or distribution prohibited by law.
